There are a number of relationships between microdosimetric quantities and their macroscopic analogues. Some of these are of a general nature and follow from the definition of the quantity or can be derived mathematically. Others are restricted to a particular geometry or utilize a specific approximation, such as the continuous slowing down approximation (csda) . When such restrictions are present, it will be explicitly noted; otherwise, the relationships can be assumed to be generally valid. All formulae given here, and others, are tabulated in a summary of microdosimetric quantities by Kellerer and Rossi (1970) . Definition of the relevant variables, energy imparted. f, specific energy, z, and lineal energy, y , as well as the definition of their distributions have been given in Section 2 and will not be repeated here.
A.l Relationship between t, y and z
The relation between the quantities t, y and z is:
The same relationships hold for the frequency and dose means.
Numerical constants in the following formulae are chosen for the following set of units: fin ke V; z in gray; y in keV /Jlm; volume, V, in Jlm 3 ; surface, S, in Jlm 2 ; mean chord length, 1, and diameter, din Jlm. The density is assumed to be 1 g/cm 3 • Then
where k = 0.16021/V. For a convex volume, 1 = 4 VIS and, hence, k = 0.6408/S. The mean chord length, 1, of different convex volumes is given in Table A .l. For the important special case of a spherical volume,
The factor k for other convex volumes is shown in Figure 
The event frequency, q,*(0), is the frequency of events of any size per unit absorbed dose (see Defmition 3, note c, Section 2). It is not a distribution function and is not normalized. In most practical cases z ~ D and hence (A.5) For the long cylinder (solid line) 11 = v'1-4 r21h 2 , r = radius, h = cylinder height. For the short cylinder (dashed line) 11 = ~1 h2f(4 r2). For the prolate spheroid (dotted line) and the oblate spheroid (dashed dotted line) 11 = ~1 b2fa 2 , b = minor half axis, a = major half axis. In order to obtain k for arbitrary values of mean chard length, divide k for 1 p.m by the numerical value of 12 in p.m 2 , In the following, it is assumed that particles of fixed LET, L = L o • traverse a sphere of diameter d, losing energy in a continuous fashion along their path. Delta ray escape is neglected (csda). It is further assumed that the range of the particle is much greater than the sphere diameter. Hence, it is assumed that the energy imparted is proportional to the chord length and to LET (for limitations see Section 4.5),
The distribution of chord length, t, in the sphere is
Then, if the energy deposited in a given traversal is equal to lLo, If the csda is still assumed to be valid, but a range of LET values is encountered instead of a single LET, the differential distribution of track length in linear energy transfer, t(L), may be derived:
